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Regulatory Alert

FDA Warning/Regulatory Alert
Note from the National Guideline Clearinghouse: This guideline references a drug(s) for which important revised regulatory and/or warning
information has been released.

December 14, 2016 – General anesthetic and sedation drugs : The U.S. Food and Drug Administration (FDA) is
warning that repeated or lengthy use of general anesthetic and sedation drugs during surgeries or procedures in children younger than 3
years or in pregnant women during their third trimester may affect the development of children’s brains. Consistent with animal studies,
recent human studies suggest that a single, relatively short exposure to general anesthetic and sedation drugs in infants or toddlers is unlikely
to have negative effects on behavior or learning. However, further research is needed to fully characterize how early life anesthetic exposure
affects children’s brain development.
August 31, 2016 – Opioid pain and cough medicines combined with benzodiazepines : A U.S. Food and Drug
Administration (FDA) review has found that the growing combined used of opioid medicines with benzodiazepines or other drugs that
depress the central nervous system (CNS) has resulted in serious side effects, including slowed or difficult breathing and deaths. FDA is
adding Boxed Warnings to the drug labeling of prescription opioid pain and prescription opioid cough medicines and benzodiazepines.
May 10, 2016 – Olanzapine : The U.S. Food and Drug Administration (FDA) is warning that the antipsychotic
medicine olanzapine can cause a rare but serious skin reaction that can progress to affect other parts of the body. FDA is adding a new
warning to the drug labels for all olanzapine-containing products that describes this severe condition known as Drug Reaction with
Eosinophilia and Systemic Symptoms (DRESS).

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=23269131
http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsforHumanMedicalProducts/ucm533195.htm
http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsforHumanMedicalProducts/ucm518710.htm
http://www.fda.gov/Drugs/DrugSafety/ucm499441.htm


March 22, 2016 – Opioid pain medicines : The U.S. Food and Drug Administration (FDA) is warning about
several safety issues with the entire class of opioid pain medicines. These safety risks are potentially harmful interactions with numerous other
medications, problems with the adrenal glands, and decreased sex hormone levels. They are requiring changes to the labels of all opioid
drugs to warn about these risks.

Recommendations

Major Recommendations
The grades of evidence (A-C) and levels of recommendations (1-2, in favor or against) are defined at the end of the "Major Recommendations"
field.

1. Pain and Analgesia
a. Incidence of pain

i. Adult medical, surgical, and trauma intensive care unit (ICU) patients routinely experience pain, both at rest and with routine
ICU care. (B)

ii. Pain in adult cardiac surgery patients is common and poorly treated; women experience more pain than men after cardiac
surgery. (B)

iii. Procedural pain is common in adult ICU patients. (B)
b. Pain assessment

i. The task force recommends that pain be routinely monitored in all adult ICU patients. (+1B)
ii. The Behavioral Pain Scale (BPS) and the Critical-Care Pain Observation Tool (CPOT) are the most valid and reliable

behavioral pain scales for monitoring pain in medical, postoperative, or trauma (except for brain injury) adult ICU patients who
are unable to self-report and in whom motor function is intact and behaviors are observable. Using these scales in other ICU
patient populations and translating them into foreign languages other than French or English require further validation testing.
(B)

iii. The task force does not suggest that vital signs (or observational pain scales that include vital signs) be used alone for pain
assessment in adult ICU patients. (–2C)

iv. The task force suggests that vital signs may be used as a cue to begin further assessment of pain in these patients, however.
(+2C)

c. Treatment of pain
i. The task force recommends that preemptive analgesia and/or nonpharmacologic interventions (e.g., relaxation) be administered

to alleviate pain in adult ICU patients prior to chest tube removal. (+1C)
ii. The task force suggests that for other types of invasive and potentially painful procedures in adult ICU patients, preemptive

analgesic therapy and/or nonpharmacologic interventions may also be administered to alleviate pain. (+2C)
iii. The task force recommends that intravenous (IV) opioids be considered as the first-line drug class of choice to treat non-

neuropathic pain in critically ill patients. (+1C)
iv. All available IV opioids, when titrated to similar pain intensity endpoints, are equally effective. (C)
v. The task force suggests that nonopioid analgesics be considered to decrease the amount of opioids administered (or to

eliminate the need for IV opioids altogether) and to decrease opioid-related side effects. (+2C)
vi. The task force recommends that either enterally administered gabapentin or carbamazepine, in addition to IV opioids, be

considered for treatment of neuropathic pain. (+1A)
vii. The task force recommends that thoracic epidural anesthesia/analgesia be considered for postoperative analgesia in patients

undergoing abdominal aortic aneurysm surgery. (+1B)
viii. The task force provides no recommendation for using a lumbar epidural over parenteral opioids for postoperative analgesia in

patients undergoing abdominal aortic aneurysm surgery, due to a lack of benefit of epidural over parenteral opioids in this
patient population. (0, A)

ix. The task force provides no recommendation for the use of thoracic epidural analgesia in patients undergoing either intrathoracic
or nonvascular abdominal surgical procedures, due to insufficient and conflicting evidence for this mode of analgesic delivery in
these patients. (0, B)

x. The task force suggests that thoracic epidural analgesia be considered for patients with traumatic rib fractures. (+2B)
xi. The task force provides no recommendation for neuraxial/regional analgesia over systemic analgesia in medical ICU patients,

due to lack of evidence in this patient population. (0, No Evidence)

http://www.fda.gov/Drugs/DrugSafety/ucm489676.htm


2. Agitation and Sedation
a. Depth of sedation vs. clinical outcomes

i. Maintaining light levels of sedation in adult ICU patients is associated with improved clinical outcomes (e.g., shorter duration of
mechanical ventilation and a shorter ICU length of stay [LOS]). (B)

ii. Maintaining light levels of sedation increases the physiologic stress response, but is not associated with an increased incidence
of myocardial ischemia. (B)

iii. The association between depth of sedation and psychological stress in these patients remains unclear. (C)
iv. The task force recommends that sedative medications be titrated to maintain a light rather than a deep level of sedation in adult

ICU patients, unless clinically contraindicated. (+1B)
b. Monitoring depth of sedation and brain function

i. The Richmond Agitation-Sedation Scale (RASS) and Sedation-Agitation Scale (SAS) are the most valid and reliable sedation
assessment tools for measuring quality and depth of sedation in adult ICU patients. (B)

ii. The task force does not recommend that objective measures of brain function (e.g., auditory evoked potentials [AEPs],
Bispectral Index [BIS], Narcotrend Index [NI], Patient State Index [PSI], or state entropy [SE]) be used as the primary
method to monitor depth of sedation in noncomatose, nonparalyzed critically ill adult patients, as these monitors are inadequate
substitutes for subjective sedation scoring systems. (–1B)

iii. The task force suggests that objective measures of brain function (e.g., AEPs, BIS, NI, PSI, or SE) be used as an adjunct to
subjective sedation assessments in adult ICU patients who are receiving neuromuscular blocking agents, as subjective sedation
assessments may be unobtainable in these patients. (+2B)

iv. The task force recommends that electroencephalogram (EEG) monitoring be used to monitor nonconvulsive seizure activity in
adult ICU patients with either known or suspected seizures, or to titrate electrosuppressive medication to achieve burst
suppression in adult ICU patients with elevated intracranial pressure. (+1A)

c. Choice of sedative
i. The task force suggests that sedation strategies using nonbenzodiazepine sedatives (either propofol or dexmedetomidine) may

be preferred over sedation with benzodiazepines (either midazolam or lorazepam) to improve clinical outcomes in mechanically
ventilated adult ICU patients. (+2B)

3. Delirium
a. Outcomes associated with delirium

i. Delirium is associated with increased mortality in adult ICU patients. (A)
ii. Delirium is associated with prolonged ICU and hospital LOS in adult ICU patients. (A)
iii. Delirium is associated with the development of post-ICU cognitive impairment in adult ICU patients. (B)

b. Detecting and monitoring delirium
i. The task force recommends routine monitoring of delirium in adult ICU patients. (+1B)
ii. The Confusion Assessment Method for the ICU (CAM-ICU) and the Intensive Care Delirium Screening Checklist (ICDSC)

are the most valid and reliable delirium monitoring tools in adult ICU patients. (A)
iii. Routine monitoring of delirium in adult ICU patients is feasible in clinical practice. (B)

c. Delirium risk factors
i. Four baseline risk factors are positively and significantly associated with the development of delirium in the ICU: preexisting

dementia, history of hypertension and/or alcoholism, and a high severity of illness at admission. (B)
ii. Coma is an independent risk factor for the development of delirium in ICU patients. (B)
iii. Conflicting data surround the relationship between opioid use and the development of delirium in adult ICU patients. (B)
iv. Benzodiazepine use may be a risk factor for the development of delirium in adult ICU patients. (B)
v. There are insufficient data to determine the relationship between propofol use and the development of delirium in adult ICU

patients. (C)
vi. In mechanically ventilated adult ICU patients at risk of developing delirium, dexmedetomidine infusions administered for

sedation may be associated with a lower prevalence of delirium compared to benzodiazepine infusions. (B)
d. Delirium prevention

i. The task force recommends performing early mobilization of adult ICU patients whenever feasible to reduce the incidence and
duration of delirium. (+1B)

ii. The task force provides no recommendation for using a pharmacologic delirium prevention protocol in adult ICU patients, as
no compelling data demonstrate that this reduces the incidence or duration of delirium in these patients. (0, C)

iii. The task force provides no recommendation for using a combined nonpharmacologic and pharmacologic delirium prevention
protocol in adult ICU patients, as this has not been shown to reduce the incidence of delirium in these patients. (0, C)



iv. The task force does not suggest that either haloperidol or atypical antipsychotics be administered to prevent delirium in adult
ICU patients. (–2C)

v. The task force provides no recommendation for the use of dexmedetomidine to prevent delirium in adult ICU patients, as there
is no compelling evidence regarding its effectiveness in these patients. (0, C)

e. Delirium treatment
i. There is no published evidence that treatment with haloperidol reduces the duration of delirium in adult ICU patients. (No

Evidence)
ii. Atypical antipsychotics may reduce the duration of delirium in adult ICU patients. (C)
iii. The task force does not recommend administering rivastigmine to reduce the duration of delirium in ICU patients. (–1B)
iv. The task force does not suggest using antipsychotics in patients at significant risk for torsades de pointes (i.e., patients with

baseline prolongation of Q-T interval [corrected] [QTc], patients receiving concomitant medications known to prolong the
QTc interval, or patients with a history of this arrhythmia). (–2C)

v. The task force suggests that in adult ICU patients with delirium unrelated to alcohol or benzodiazepine withdrawal, continuous
IV infusions of dexmedetomidine rather than benzodiazepine infusions be administered for sedation to reduce the duration of
delirium in these patients. (+2B)

4. Strategies for Managing Pain, Agitation, and Delirium to Improve ICU Outcomes
a. The task force recommends either daily sedation interruption or a light target level of sedation be routinely used in mechanically

ventilated adult ICU patients (+1B)
b. The task force suggests that analgesia-first sedation be used in mechanically ventilated adult ICU patients. (+2B)
c. The task force recommends promoting sleep in adult ICU patients by optimizing patients' environments, using strategies to control

light and noise, clustering patient care activities, and decreasing stimuli at night to protect patients' sleep cycles. (+1C)
d. The task force provides no recommendation for using specific modes of mechanical ventilation to promote sleep in mechanically

ventilated adult ICU patients, as insufficient evidence exists for the efficacy of these interventions. (0, No Evidence)
e. The task force recommends using an interdisciplinary ICU team approach that includes provider education, preprinted and/or

computerized protocols and order forms, and quality ICU rounds checklists to facilitate the use of pain, agitation, and delirium
management guidelines or protocols in adult ICUs. (+1B)

Definitions:

Factors That Affect the Quality of Evidencea

Level of
Evidence

Quality
of
Evidence

Type of Evidence Definition

A High High quality randomized controlled trial
(RCT)

Further research is unlikely to change the guideline committee's
confidence in the estimate of effect.

B Moderate RCT with significant limitations
(downgraded)b, or high-quality
observational study (OS) (upgraded)c

Further research is likely to have an important impact on the
guideline committee's confidence in the estimate of effect and may
change the estimate.

C Low OS Further research is very likely to have an important impact on the
guideline committee's confidence in the estimate of effect and is likely
to change the estimate.

a Adapted from Guyatt et al; Grading of Recommendations, Assessment, Development and Evaluation (GRADE) Working Group: GRADE: An emerging consensus on rating quality
of evidence and strength of recommendations. BMJ 2008; 336:924–926.

b RCTs with significant limitations: 1) study design limitations (planning, implementation bias); 2) inconsistency of results; 3) indirectness of evidence; 4) imprecision of results; 5)
high likelihood of reporting bias.

c High-quality OS: 1) large magnitude of treatment effect; 2) evidence of a dose-response relationship; 3) plausible biases would decrease the magnitude of an apparent treatment effect.

Levels of Recommendations

A strong recommendation either in favor of (+1) or against (–1) an intervention implied that the majority of task force members believed that the
benefits of the intervention significantly outweighed the risks (or vice versa) and that the majority of patients and providers would pursue this course
of action (or not), given the choice.



A weak recommendation either in favor of (+2) or against (–2) an intervention implied that the benefits of the intervention likely outweighed the
risks (or vice versa), but that task force members were not confident about these trade-offs, either because of a low quality of evidence or because
the trade-offs between risks and benefits were closely balanced. On the basis of this information, most people might pursue this course of action
(or not), but a significant number of patients and providers would choose an alternative course of action.

A no recommendation (0) could also be made due to either a lack of evidence or a lack of consensus among subcommittee members.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Critical illness related:

Pain and discomfort
Agitation
Delirium
Sleep deprivation

Guideline Category
Evaluation

Management

Prevention

Treatment

Clinical Specialty
Anesthesiology

Critical Care

Emergency Medicine

Neurology

Nursing

Pulmonary Medicine

Intended Users
Advanced Practice Nurses

Hospitals

Nurses

Pharmacists



Physician Assistants

Physicians

Respiratory Care Practitioners

Guideline Objective(s)
To recommend best practices for assessing, treating, and preventing pain, agitation, and delirium (PAD) to improve clinical outcomes in
adult intensive care unit (ICU) patients
To revise the "Clinical Practice Guidelines for the Sustained Use of Sedatives and Analgesics in the Critically Ill Adult" published in Critical
Care Medicine in 2002

Target Population
Critically ill adult (>18 years) intensive care unit (ICU) patients

Interventions and Practices Considered
Assessment

1. Pain assessment (self-report using Numeric Rating Scale [NRS], if able; Behavioral Pain Scale or Critical-Care Pain Observation Tool
[CPOT], if unable to self-report)

2. Assessment of depth and quality of sedation (Richmond Agitation and Sedation Scale [RASS] or Sedation-Agitation Scale [SAS], or brain
functioning monitoring, if under neuromuscular blockade)

3. Assessment of delirium risk factors
4. Detecting and monitoring delirium (Confusion Assessment Method for the Intensive Care Unit [CAM-ICU] and the Intensive Care Delirium

Screening Checklist [ICDSC])

Management/Treatment

1. Treatment of pain
Preemptive analgesia and/or nonpharmacologic interventions (e.g., relaxation)
Nonopioid analgesics to decrease opioid use and side effects
Intravenous (IV) opioids
Enterally administered gabapentin or carbamazepine plus IV opioids
Thoracic epidural anesthesia/analgesia

2. Treatment of agitation and sedation
Titration of sedative medications to target lightest level of sedation or daily sedation interruption (DSI)
Monitoring depth of sedation and brain function (RASS and SAS)
Objective measures of brain function (e.g., auditory evoked potentials, Bispectral Index, Narcotrend Index, Patient State Index, or
state entropy as indicated)
Electroencephalogram monitoring (EEG)
Sedation strategies using nonbenzodiazepine sedatives (propofol or dexmedetomidine)

3. Treatment of delirium
Early mobilization of adult intensive care unit (ICU) patients
Consideration of delirium risk factors
Routine monitoring of delirium
IV dexmedetomidine, if sedation is required

4. Strategies for managing pain, agitation, and delirium
Routine daily sedation interruption or a light target level of sedation in mechanically ventilated adult ICU patients
Analgesia-first sedation
Promoting sleep in adult ICU patients (optimizing patients' environments, strategies to control light and noise, clustering patient care
activities, and decreasing stimuli at night)



Interdisciplinary ICU team approach (provider education, preprinted and/or computerized protocols and order forms, and quality
ICU rounds checklists)

Prevention

1. Pain prevention
Pre-procedure analgesia and/or non-pharmacologic interventions
Treatment of pain prior to sedation

2. Agitation prevention
Consider daily spontaneous breathing trials (SBT)
Consider early mobility and exercise when at goal sedation level
EEG monitoring for patients at risk for seizures or for burst suppression therapy for increased intracranial pressure

3. Delirium prevention
Identify delirium risk factors
Mobilize and exercise early
Promote sleep
Restart baseline psychiatric medications, if needed

Major Outcomes Considered
Incidence and severity of:

Agitation
Delirium
Long-term cognitive impairment
Pain
Sedation

Duration of:
Intensive care unit (ICU) length of stay (LOS)
Hospital LOS
Mechanical ventilation use

Mortality

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
To facilitate the literature review, subcommittees developed a comprehensive list of related key words. A professional librarian expanded and
organized this key word list; developed corresponding medical subject heading (MeSH) terms (see the Supplemental Digital Content for the
original guideline document [see the "Availability of Companion Documents" field]); searched relevant clinical databases; and created an electronic,
Web-based, password-protected database using Refworks software (Bethesda, MD). Eight databases were included in all searches: PubMed,
MEDLINE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials, CINAHL, Scopus, ISI Web of Science,
and the International Pharmaceutical Abstracts. Search parameters included published (or in press) English-only manuscripts on adult humans (>18
yr), from December 1999 (the search limit for the 2002 guidelines) through December 2010. Studies with less than 30 patients, editorials, narrative
reviews, case reports, animal or in vitro studies, and letters to the editor were excluded. Biweekly automated searches were continued beyond this
date, and relevant articles were incorporated into the guidelines through July 2012, but studies published after December 2010 were not included
in the evidence review and voting process. The 2002 guideline references were also included in the database, and targeted searches of the
literature published before December 1999 were performed as needed. Over 19,000 references were ultimately included in the Refworks
database.



Number of Source Documents
Not stated

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus (Delphi Method)

Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence

Factors That Affect the Quality of Evidencea

Level of
Evidence

Quality
of
Evidence

Type of Evidence Definition

A High High quality randomized controlled trial
(RCT)

Further research is unlikely to change the guideline committee's
confidence in the estimate of effect.

B Moderate RCT with significant limitations
(downgraded)b, or high-quality
observational study (OS) (upgraded)c

Further research is likely to have an important impact on the
guideline committee's confidence in the estimate of effect and may
change the estimate.

C Low OS Further research is very likely to have an important impact on the
guideline committee's confidence in the estimate of effect and is likely
to change the estimate.

a Adapted from Guyatt et al; Grading of Recommendations, Assessment, Development and Evaluation (GRADE) Working Group: GRADE: An emerging consensus on rating quality
of evidence and strength of recommendations. BMJ 2008; 336:924–926.

b RCTs with significant limitations: 1) study design limitations (planning, implementation bias); 2) inconsistency of results; 3) indirectness of evidence; 4) imprecision of results; 5)
high likelihood of reporting bias.

c High-quality OS: 1) large magnitude of treatment effect; 2) evidence of a dose-response relationship; 3) plausible biases would decrease the magnitude of an apparent treatment effect.

Methods Used to Analyze the Evidence
Meta-Analysis

Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
The statements and recommendations in the 2012 version of the guidelines were developed using the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) methodology, a structured system for rating quality of evidence and grading strength of recommendation in
clinical practice (http://www.gradeworkinggroup.org ). Subcommittees worked with members of the GRADE Working
Group to phrase all clinical questions in either "descriptive" or "actionable" terms. They structured actionable questions in the Population,
Intervention, Comparison, Outcomes format and classified clinical outcomes related to each intervention as critical, important, or unimportant to
clinical decision making. Only important and critical outcomes were included in the evidence review, and only critical outcomes were included in
developing recommendations. Subcommittee members searched the database for relevant articles and uploaded corresponding Portable
Document Format (PDFs) to facilitate group review. Two subcommittee members independently completed a GRADE evidence profile
summarizing the findings of each study and evaluated the quality of evidence. The quality of evidence was judged to be high (level A), moderate
(level B), or low/very low (level C), based on both study design and specific study characteristics, which could result in a reviewer either

/Home/Disclaimer?id=43903&contentType=summary&redirect=http%3a%2f%2fwww.gradeworkinggroup.org


downgrading or upgrading the quality of the evidence (see Table 1 of the original guideline document [see the "Guideline Availability" field]). If
multiple studies related to a particular outcome demonstrated disparate results, and no published systematic reviews on the topic existed, a meta-
analysis of the relevant literature was performed by a member of the GRADE Working Group.

Methods Used to Formulate the Recommendations
Expert Consensus (Delphi)

Expert Consensus (Nominal Group Technique)

Description of Methods Used to Formulate the Recommendations
Subcommittees collectively reviewed the evidence profiles for each question, and using a nominal group technique, determined the overall quality of
evidence (for both descriptive and actionable questions), the strength of recommendation (for actionable questions only), and drafted evidence
summaries for review by other task force members. The strength of recommendations was defined as either strong (1) or weak (2), and either for
(+) or against (–) an intervention, based on both the quality of evidence and the risks and benefits across all critical outcomes (Table 2 of the
original guideline document). A no recommendation (0) could also be made due to either a lack of evidence or a lack of consensus among
subcommittee members. Consensus statements based on expert opinion alone were not used when evidence could not support a recommendation.
A strong recommendation either in favor of (+1) or against (–1) an intervention implied that the majority of task force members believed that the
benefits of the intervention significantly outweighed the risks (or vice versa) and that the majority of patients and providers would pursue this course
of action (or not), given the choice. A weak recommendation either in favor of (+2) or against (–2) an intervention implied that the benefits of the
intervention likely outweighed the risks (or vice versa), but that task force members were not confident about these tradeoffs, either because of a
low quality of evidence or because the trade-offs between risks and benefits were closely balanced. On the basis of this information, most people
might pursue this course of action (or not), but a significant number of patients and providers would choose an alternative course of action.
Throughout these guidelines, for all strong recommendations, the phrase "The task force recommends …" was used, and for all weak
recommendations, "The task force suggests …" was used.

Group consensus for all statements and recommendations was achieved using a modified Delphi method with an anonymous voting scheme. Task
force members reviewed the subcommittees' Grading of Recommendations, Assessment, Development and Evaluation (GRADE) Evidence
Summaries, and statements and recommendations, and voted and commented anonymously on each statement and recommendation using an on-
line electronic survey tool. Consensus on the strength of evidence for each question required a majority (>50%) vote. Consensus on the strength of
recommendations was defined as follows: a recommendation in favor of an intervention (or the comparator) required at least 50% of all task force
members voting in favor, with less than 20% voting against; failure to meet these voting thresholds resulted in no recommendation being made. For
a recommendation to be graded as strong rather than weak, at least 70% of those voting had to vote for a strong recommendation, otherwise it
received a weak recommendation. Polling results and comments were then summarized and distributed to all pain, agitation, and delirium (PAD)
guideline task force members for review. When one round of voting failed to produce group consensus, additional discussion and a second and/or
third round of voting occurred.

Rating Scheme for the Strength of the Recommendations
A strong recommendation either in favor of (+1) or against (–1) an intervention implied that the majority of task force members believed that the
benefits of the intervention significantly outweighed the risks (or vice versa) and that the majority of patients and providers would pursue this course
of action (or not), given the choice.

A weak recommendation either in favor of (+2) or against (–2) an intervention implied that the benefits of the intervention likely outweighed the
risks (or vice versa), but that task force members were not confident about these trade-offs, either because of a low quality of evidence or because
the trade-offs between risks and benefits were closely balanced. On the basis of this information, most people might pursue this course of action
(or not), but a significant number of patients and providers would choose an alternative course of action.

A no recommendation (0) could also be made due to either a lack of evidence or a lack of consensus among subcommittee members.

Cost Analysis



The guideline developers reviewed published cost analyses.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
These guidelines have been reviewed and endorsed by the American College of Chest Physicians and the American Association for Respiratory
Care; are supported by the American Association for Respiratory Care; and have been reviewed by the New Zealand Intensive Care Society.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Appropriate management of critically ill adults with pain, agitation, and delirium in the intensive care unit (ICU)

Potential Harms
Opiate Analgesic Therapy

Opiate Side Effects and Other Information

Fentanyl Less hypotension than with morphine. Accumulation with hepatic impairment.

Hydromorphone Therapeutic option in patients tolerant to morphine/fentanyl. Accumulation with hepatic/renal impairment.

Morphine Accumulation with hepatic/renal impairment. Histamine release.

Methadone May be used to slow the development of tolerance where there is an escalation of opioid dosing requirements.
Unpredictable pharmacokinetics; unpredictable pharmacodynamics in opiate naïve patients. Monitor Q-T interval
(corrected) (QTc).

Remifentanil No accumulation in hepatic/renal failure. Use IBW if body weight >130% IBW.

Nonopiate Analgesic Therapy

Nonopiate Side Effects and Other Information

Ketamine Attenuates the development of acute tolerance to opioids. May cause hallucinations and other psychological disturbances.

Keterolac Avoid nonsteroidal anti-inflammatory drugs in following conditions: renal dysfunction; gastrointestinal bleeding; platelet
abnormality; concomitant angiotensin converting enzyme inhibitor therapy, congestive heart failure, cirrhosis, asthma.

Ibuprofen Avoid nonsteroidal anti-inflammatory drugs in following conditions: renal dysfunction; gastrointestinal bleeding; platelet
abnormality; concomitant angiotensin converting enzyme inhibitor therapy, congestive heart failure, cirrhosis, asthma.
Contraindicated for the treatment of perioperative pain in coronary artery bypass graft surgery.



Gabapentin Side effects: (common) sedation, confusion, dizziness, ataxia. Adjust dosing in renal failure pts. Abrupt discontinuation
associated with drug withdrawal syndrome, seizures.

Carbamazepine Side effects: (common) nystagmus, dizziness, diplopia, lightheadedness, lethargy; (rare) aplastic anemia, and
agranulocytosis; Stevens–Johnson syndrome or toxic epidermal necrolysis with HLA-B1502 gene. Multiple drug
interactions due to hepatic enzyme induction.

Nonopiate Side Effects and Other Information

Sedative Medications

Agent Adverse Effects

Midazolam Respiratory depression, hypotension 

Lorazepam Respiratory depression, hypotension; propylene  glycol-related acidosis, nephrotoxicity

Diazepam Respiratory depression, hypotension, phlebitis

Propofol Pain on injection, hypotension, respiratory depression, hypertriglyceridemia, pancreatitis, allergic reactions, propofol
related infusion syndrome; deep sedation with propofol is associated with significantly longer emergence times than with
light sedation

Dexmedetomidine Bradycardia, hypotension; hypertension with loading dose; loss of airway reflexes

Contraindications

Contraindications
Acetaminophen may be contraindicated in patients with significant hepatic dysfunction.
Nonsteroidal anti-inflammatory drugs are contraindicated for the treatment of perioperative pain in coronary artery bypass graft surgery.

Qualifying Statements

Qualifying Statements
The guideline document is meant to help clinicians take a more integrated approach to manage pain, agitation, and delirium (PAD) in critically ill
patients. Clinicians should adapt the guideline document to the context of individual patient care needs and the available resources of their local
health care system. In addition, frequent monitoring of pain, depth of sedation, and delirium should occur using valid and reliable assessment tools;
patients should receive preemptive treatment for pain; sedation should only be received if required; and patients should be able to purposefully
respond to commands through titration of sedatives. The guideline document is not meant to be proscriptive or applied in absolute terms.

Implementation of the Guideline

Description of Implementation Strategy
Tools for Facilitating the Application of the Guidelines to Bedside Care

Closing the gap between the evidence highlighted in these guidelines and intensive care unit (ICU) practice will be a significant challenge for ICU
clinicians and is best accomplished using a multifaceted, interdisciplinary approach. The recommendations supported by clinical practice guidelines
should be adapted to local practice patterns and resource availability, and used as a template for institution-specific protocols and order sets.
Successful implementation will require augmentation with education, engagement of local thought leaders, point-of-use reminders, and caregiver-
specific practice feedback, together with continuous protocol evaluation and modification. Incorporating electronically based guidelines into clinical
decision-support tools may facilitate bedside knowledge transfer and application. To support this effort, the guideline developers have developed a
pocket card summarizing these guideline recommendations (Figure 2 in the original guideline document), and a template for a pain, agitation, and



delirium (PAD) care bundle (Figure 3 in the original guideline document).
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